CIA-RDP86-00513R001756210018-0 


pA tS ai Pane RA Ge ean aa aptes SASS AS ah Rapes euneaner ees 


ACCESSION NR: AP4041706 


statistical equilibrium, and the system is spatially homogeneous. 

It is shown that an important factor in the feasibility of laser ac~ 
tion is the spacing of the singular modes, and monochromatic emission 
is possible in principle if the spacing is large. Future plans call 
for investigations of induced emission for systems with impurities 
- and the use of x-rays or gamma rays for pumping. Orig. art. has: 

56 formulas. 
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TITIF: Measuring the pulsating flow rate by means of standard gauges 

SOURCE: Pontery, autonatyka, kontrola, no. 6, 1964, 25-248 

TOPIC TAGS: pulsating flow, Plowmeter 


ABSTRACT: This article points out the errors occurring in measurements of 
flow rates and their effect on the accuracy of measurements. The errors accru- 
ing fron the alements of the measuring system (the reducing pipe, pulse conduc- 
tors, and differential mananeter), the nonlinear relationship betweea the flow 
rate and the pressure drop, pulse sources, and flow system are discussed ‘in 
detail and suggeations made for diminishing then. It is noted that sane of the 
errors are unavoidable at the present time since the problem of pulsating flow 
in the pipes of pumps, compressors, internal combustion engines, etc. has not 
been satisfactorily solved. Orig. art. has: 20 formulas ond } figures. 
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‘TITLE: Tho effect of majority éage lars ‘in semiconductors on the mobility of 
- minority carriers 


SOURCE: Fizika tverdogo tela, v. 6, nos 5, 1964, 1388-1398 
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ABSTRACT: The authors examined semiconductors with various carriers at very 
different concentrations, and they solved the kinetic equations for minority 
carriere. Under. certain conditions it is found that the distribution of minority 
carriers is approximately Maxwellian, with the temperature of majority carriers. 
The mobility of the minority carriers has also been computed. When there is no 
substantial lattice scattering, the minority mobility is determined by the Coulomb 
mobility multiplied by a function that holds for all semiconductors and that deperds 
‘only on the ratio of effective carrier masses. The effect of entrapment is deter~ | 
:. mined by this function. When the charges on the carriers are of opposite sign, the. 
oc Robyity, Paes the ra carriers becomes — when the mass of these carriers : 
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‘4s greater than the mass of the majority carriers. When the masses of ninority 
‘earriers differ significantly from each other, the situation is the same as when = 
m:.-° ‘some charges are positive, some negative. The drift velocity will be determined by: 
‘. tthe average mobility. Orig. art. has: 3 figwtes and 3 formulas. 
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AUTHORS: Dykman, I. M., and Tomchuk. P. M. 


» PITLE: The electrical conductivity of polar semiconductors with 


allowance for electron-electron interaction 
PERIODICAL: Fizika tverdogo tela,.v. 4, now 12, 1962, 3551-3563 


Y . 7 

+ QPEXT: The temperature and concentration dependences of the electron e 

mobility yp = o/eon in polar semiconductors are calculated allowing for J 
_the scattering of electrons from longitudinal and optical vibrations, from ‘' 


impurity ions and from other electrons. 4 ¢ ig ‘the conductivity, @, is the 


charge and n is the electron concentration. A homogeneous polar orystal, 
whose conduction electron concentration is: constant as to space and time 
and which incorporates impurity centers (near the bottom of the conduction 
band) having the concentration N, is assumed to be placed in a homogeneous 
' @lectrio field F. The dispersion law is assumed to be parabolic. In the 
' dispersion equation (1): 
(af/ot),, + (of/ot) + (af/at), + (at/ot), =O 
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the first term denotes the change in the distribution function 
£_(3) = £,(p) + cos P£,(p)(cos = p,/p) 


of the conduction electrons under the influence of an electric field. The 

remaining terms denote the effect of electron interaction with the lattice, 

with the impurity ions and with themselves. After introducing 
'-dimensionless variables and functions 


xi: p? . ‘ : ies 
2mkT * : t 4 ‘ : (10), 


f(x) = F (2emk TY" f,(2), (x)= (Qnmk T)'* f, (x), (11), 


the operator equation : 
ab, [q(x)] + by [9 (x)] = 1p0(z) 


_ 18 derived from (1) following a method developed by the authors (e.g. FIT, 
| @3, 1909, 19615 FITS? 4, 1082, ae using 

@ -fiei/éifecz ces? /ve1/o2.2, 
dard 2/85, 8/151162/064 sas/ro2/0ne 
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as obtained by R. Stratton (Proc. Roy. Soc., 246A, 406 , 1958), which holds 
where the electrons interact with optical vibrations only. The self- 
adjoint and positive definite operator L, denotes the electron-electron 


scattering and the operator L, the scattering from optical vibrations and 


from impurity ions. It is perhaps possible to solve (21) by iteration, but . 
the calculation would be lengthy. For small field strengths and at T =T 
(T is the lattice temperature) it is, however, possible to solve (21) 


by°a method of variations worked out by P. NM. Tomohuk (FIT, 3, 1258, 1961). 
The equations 
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The effect of the Coulomb scattering mechanism increases with decreasing The 
Fig. 1 shows the temperature dependences of the relative mobility. With 
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increasing concentration, the relative mobility AC oP >e increases 
, ’ 0” oO 


at first more strongly and then more weakly. The smaller 2, = Q/T5) the 
larger is the value ‘of the relative mobility. . 
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Fig. 1. The dependence of the relative mobility on Zoe Solid curve for 


a constant value of the parameter y: (1) 7 = 10, (2) y = 5s (3) y= 25 
(4) y - 1, (5) y = 065. Dot-dashed curve y-> 0. Dashed curves at 
constant concentration; (6) n = ny» (7) n=n,/40; (8) n=n,/80, 
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“TITLE: Emission of electrons from thin metallic film 4 bZ 

oF ZI, eth a5 #4 FS) / ‘ 
“SOURCE: Fizika tverdogo tela, v. 8, no. 1, 1966, 276-278 G 
-TOPIC TAGS: electroluminescence, electron emission, gold, electron 

: temperature, volt ampere characteristic 

; | ABSTRACT: This is a continuation of earlier work by one of the 
: stat. 


: authors Fedorovich, with P. G. Borzyak and O. G. Sarbey, Phys. 
- sol. v. &, 55, 1965}, dealing with electroluminescence and electron 

‘lemission from thin gold films, enhanced by reducing their work funec- - 

i tions and attributed to the appearance of sufficiently hot electrons | 
‘in the films. In the present note the authors consider the mechanism 
‘that leads to the reating cf the electrons in such films. As in the 
;earlier paper, it is assumed that the film constitutes a system of 
/metallic islands, randomly distributed over the surface of a dielec- = 
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‘tric. The electron temperature ts constant in each island. formulas. 
‘are given for the power recelved by the electrons from the field and 
>for the power given up to the atoms in the film. It is deduced from 
-the power balance and from the equations for the emission current 
‘that the logarithm of the emission current should be proportional to 
‘the reciprocal of the square root of the product of the conduction 
eurrent and the voltage applied to the film. This dependence is 
‘found to agree with the experimental data so that it is assumed that 
‘the proposed mechanism is indeed the one realized in the film. The 


‘authors thank_P. G. Borayak and 0. G, Sarbey for participating in 
‘the.discussions. rig. art. has: gure and 5 formulas. 
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AUTHORS : Dykman, I. M., and Tomchuk, P. He 
pees rere ert i 
TITLE: The effect of an electric field on the electron temperature, : 
the electrical conductivity, and the thermionic emission 
from semiconductors. V 


PERIODICAL: Fizika tverdogo tela, v. 4, no. 5, 1962, 1062 - 1094 t 


PExT: Tne results obtained in earlier papers (FIT, 2, 2226, 1960; 3, 1909, 
1961) ave here generalized to the case where the concentration of 
conduction electrons differs from that of the impurity ions. First of 
all, the factor B is determined, which characterizes the deviation of the 
conductivity of a semiconductor under the action of an eleotric field F 
from the ohmic value; 6 = do (1 +8 F*), where Og denotes ohmic 
conductivity for F70. $8 has been determined many times previously, but a 
certain generalization is made here. The effect of interaction among 
electrons is taken into account, but that of optical lattice vibrations 

is ignored. The effective carrier mass is assumed to be independent .of 
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is obtained, which leads to the well-known formula f = fi, = ~ (35/64) (u,/s)° 


for the case of pure lattice scattering (Gunn, Progress in Semiconductors, : 
2, 211, New York, 1957).. An explicit formula for 6B is also given for the 
case of pure impurity scattering. The ratio 6/8, as a function of ts ia 


investigated, for which purpose 
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is particularly suitable. If 13" 4 (conductivity amounta to 15% of the 


maximum), B = 0.338,3 for 135 4, B4 0.68. + The role of 


electron-electron interaction is investigated for various concentrations 

of electrons and impurity ions. This, for example, ia the case with ans: 
n-type semiconductor which contains both donor and acceptor ions. Various 
relations are derived, including one between the electron temperature T . 
and the current j: > 
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In the following, the effect of interaction between electrons and optical 

lattice vibrations is investigated. The equations ; ; 
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applied field strength and of the parameters of the semiconductor. 


K, (a/2) is a Bessel function. 


2 to ve taken from the previous papers mentioned above. 


2 figures. 
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AUTHORS: Dykman, I. M. and Tomchuk, P. NM. 
TITLE: Effect of an electric field upon the electron temperature, 
the electrical conductivity, and the thermionic emission of' 
semiconductors. III. Thermionic emission 


PERIODICAL: " Fizika tverdogo tela, v. 3, no. 2, 1961, 632-641 


TEXT: The present work is based upon the results given in chapter I of 

Ref. 1: FIT, Vol. 2, 2228, 1960, formulas and definitions being also taken 

in part from the said paper. It had already been shown there that in ; 
semiconductors displaying sufficiently high concentrations of the conduc- ay 
tion electrons, the spherical~symmetrical part of the electron-distribution 
function, also if there is a relatively strong electric field, is a Max-~ 
wellian. The authors of the present paper were concerned with determining 
this spherical-symmetrical part of the distribution function of fast con- 
duction electrons, and with examining the conditions under which the 

electron gas ia heated by the electric field; criteria are formulated in 

this connection. The spherical-symmetrical part f o(x) of the electron 
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distribution function is determined by proceeding from an equation ob- 
tained in I, in addition taking account of the interaction between 


electrons and optical phonons. This equation is then given with ‘ mK 
To dé 
g(x) [Be 28x) |+ 8, (+ : dfo4- axty(x) \at(2) + 
2 ti) df 2 +2 e (x) =0. (3) 
+ By [12 (Wot $) B+ 220) ] gi (x) a : ose ce as 
: . _F 7 = 
its solution reads 5 f(z) = const.e “(x) (10) and the following equation 
is derived: ; fae : ; 
ST (x)= { [¥ (x) + Bye (x) + Ayg? (x)] xd : 
: or 1 
: Ha+ FP hella) + (No) Bye? x) +2 aS ( ) | 
io. Sy fy (x) ; 
§,(x) = sar tq me where 1/@= 1/1 + 1/1,. The heating of the 
| s 
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electron gae by the field F is described by 


a8 (\—athen HOt altienl + 


o [ais eth (-)—1 acai (ooF be Ve a 
: +8 [aeth Gt) —tamagaiaen Sever | 


If am qT (0, being the "temperature" of the optical phonon, determined 


OTe cP amrerewm aoa oon 


(ia) the relation Hono, and Ty the temperature of the crystal lattice) / 
14) will be simplified to beg ete 
(14 plifie 


T 1 (kp)?! 1 (kOo)2l \2 (eof R12 Vhs 1 
azar le [(1+anseran) a aut; | : (15) 


Ag may be seen, the temperature of the electron gas first increases 
quadratically with growing F, and linearly afterwards. The inequality 
ate ae antenna nee aa F - 


Toll, * (pF )ALL : : , 
HeSa ll V1 EE]. (16) 
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is practicall always satisfied (m,s, and 1 are the parameters of the 
semiconductor . The thermionic current 


I = e,nD* Vet /2rm eee ays ds then calculated, where D denotes 
° 
the mean penetrability of the potential barrier semiconductor - vacuun, 


u=x*,v- ¥/kP, Yis the external work function of the semiconductor. 
Two limit cases are considered in this connection: 1) the impact-ioniza- 
tion mechanism does not have any effect upon the value of I;. 2) the impect- 
ionization mechanism ig considerable. In the former case 


(x°/4 = £,>u,) the fast-electron distribution function is found to be 


approximately Maxwellian, with an electron temperature equalling the lat- 
tice temperature seer 


een DT? a yr 
ieee 
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‘Purthermore, 1/1, « (n/t) /?o (wy, where I, is the equilibriun thermionic 


ws current. I(t.) and the energy distribution of the thermionic electrons 


; almost equals the corresponding characteristics in equilibrium thermionic 
, emission. In the second case (x?/4 Be v), the formula 


’ ne hee Le teeta 


tha 


Bath 


eonD® ( kT \'h (2 1 48 oe 
ee ie) Cy (e) e Nfs os ape **. (37) 


po 


.. : ’ —_——_—.. 

obtained for I deviates from the Mexwellian shape considerably. Under 

certain conditions, above all if the electron temperature is higher than ae 
Tg but lower than T (the electron gas temperature) §(I) can be approached 

to the Maxwellian shape. With otherwise unvaried parameters, I is always . 


larger for Ey < v than for Es > v. There are 5 references: 3 Soviet. 


bloc and 2 non-Soviet-bloc. 
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AUTHORS 1 Dykman, I. M. and Tomchuk, P. M. 
TITLE: Effect of an electric field on electron temperature, 


electrical conductivity, and thermionic emission of semi- 
conductors. IV. Low lattice temperatures 


PERIODICAL: Fizika tverdogo tela, v. 3, no. Ty 1961, 1909 - 1919 


TEXT: The present paper was the subject of a lecture delivered on 

October 19, 4960 at the Fourth: Conference on Semiconductor Theory, Tbilisi. 

This paper is the fourth in a series} the references to the previous 

papers read as follows: Ref. 1: FIT, Il, 2228, 19603 Ref. 2: FIT, III, 

3, 632, 19613 Ref. 3: FIT, III, 4, 1258, 1961. The authors generalize a 

method which has been developed in Ref. 1 80 that it can be applied 

also to low temperatures where the scattering from impurities can no 

longer be negleated, and may even exceed the soattoring from tho lattioo, ’ 
The distribution function (x) - f(x) + & (x) cos “of the conduction vir 


electrons in atomic semiconductors located in a homogeneous electric 
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momentum, x = p/(2mkt)| oe Neglecting the impurity scattering, the 
current j and the electron temperature T were calculated. Atlow 
temperatures or high field strengths, however, no agreement could be 
obtained between these results and the experimental ones. This is 
ascribed to the fact that neither impurity scattering nor electron heating 
by the field have been taken into account. The authors proceed from the 


kinetic equation (3€/3t)» + (9€/ 9), + (0§/dt), + (9§/0t) = 0 


(consideration of the effect of field, lattice, electron collisions, 
and impurity acattering). It is assumed, however, that T« 95 


field F, was determined in Ref. 1 (x is the dimensionless electron KO 


(0, Debye temperature) where kQ, =fg,, is the energy of an optical 


phonon. It is assumed that at qT) the optical phonons are not thermally 


excited and hence are not absorbed by electrons. It is further assumed 
that the increase in electron temperature due to the field does not 
exceed, 9 and that the electrons produce no optical phonons. Hence, 


the interaction between electrons and optical phonons is neglected. 
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Proceeding from these assumptions and using the expressions obtained in 
- Ref. 1. as well as the quantities defined there, a number of relations . 
is derived. E. &., ; 


9, AnnkT | Me) ade = 90 Cee) F) (5) ae (44) 


4s obtained for the energy transferred per unit volume per unit time 
(when the distributions of the electrons of temperature T and of the 
4dmpurity ions of t+emperature Tt are Maxwellien). 


> _, Sas t /2met yz {, . zo\f2jand 21. Yniet bo, jnlp. ‘ 
Ba. a ( ie ‘ 7! 35 7 2N,s¢kT T sa (13) 


are obtained for the energy transferred by electrons. Besides, 


2 72 
m nT 1 48 -j 
= Kt, C1,4, 6 23 (28 zw) <1 and (13), the ecnat tions ACK a V5 


4 55 Yer : . ° . . 
and in B = In Sy. > 2 are obtained as further criteria for, the 
a) 4ine : 
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method of the kinetic oquaston. (Ads ‘the ‘Debye ee 
h the Dedye radius, Bb, = /3«T); the latter condition on | 
of the Landau method. Furthermore, according : 
characterizing the density of an ionized 

~ 0.578 which is 


applicability of the 
eieotren wavelength, 


“4s that for the application 
to Ref. 10, the quantity va 


Vir, Aer Lg 
plasma, JR * 7 on J, is calculated and found to be Tis 


in good agreement with the value obtained in Ref. 10. 


ee ay 
| ar (e Fl) 
; persrr a aclad obtained for the electron temperature by : 


tg ee ae (eF1)* 
roceeding from 2/2. a) ee poe 
P Ty om 13 te ms°kT 


. cet 


(28).The conduction current 


je’rxt? [on V2 ee"Fnl, / » \ve- 
density is obtained from J = “yy” en ¥(29) 28 j= 372 \iemt 15%(35) 
te" ln bie (xT) pe 
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, e338 : 
where : i Tad sony ’ (32) 
kT )5 To\'h Ne 
“$2. ’ ox==3 (22). (33) 


Hence it was found that‘in the region of impurity scattering the eleotron 
interaction considerably influences not only the symmetrical part of the . 
distribution function but alsd the antisymmetrical part; the change of the 
latter has to be taken into account when deriving the formulas. The authors 
thank Vek. Ponomarenko for assistence. There are 6 figures and.10 a a 
references: 6 Soviet-bloc and 4 non-Soviet-bloc. The most important . ed 
references to English-lenguage pidlications read as follows: Ref. 10: 18 
L. Spitzer a. 2. Harm. Phys. Rev. 69, 977, 1953; Ref. 6: R. W. Keyes. 

J. Phys. Chem. Solids, 6, 1, 1958; Ref. 4: S. H, Koenig. J. Phys. Chem... 
Solids, 8, 227, 1959. gad 


ASSOCIATION: Institut poluprovodnikav AN USSR Kiyev (Institute of 
; Semiconductors aS UxrSSR, xiyev) 
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ORGs Physics Institute, AN UkrSSR, Kiev (Institut ficiki, AN, USSR) 4 
eee eee ? Ll 
TITLE: Dependenco of the anisotropy of scattering of current carriers 4n n-Ge on tho 

impurity concentration — 


SOURCE! Fizika tverdogo tela, v. 8, no. 8, 1966, 2511-2513 


if 
i 
| 
| 
TOPIC TAGS: semiconductor carrier, germanium single orystal, carrier scattering | 
ABSTRACT: The anisotropy paradgtor K = py /uy was measured at the liquid nitrogen 
temperaturo on Single crystals|6f n-germaniun doped with antimony. The carrier con- 
centrations were between 3 x 1013 and 8 x 1017 em73, Fig. 1 shows the measured aniso- 
tropy of mobility versus the carrior concentration in n-Ge. Curve i represents re- | 
sults obtained without considering interelectronic interaction, and curve 2 shows them! 
with this interaction taken into account, With the exception of very high concentra= 
tions (n= 5 x 1017 em=3), 2 good agreement was obtained between the experimental re- | 
sults and the curve calculated by allowing for the electron-electron interaction, The| _ 
value of 1") /+{*) , which characterizes the anisotropy of the relaxation time for 
acoustic scattering, was found to be 1.52. Authors thank V. N, Vasilovakiy and A. N, —_ 
Kvasnitskaya for supplying certain germanium samples and V. M. Vsetskly for his assist 
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AUTHOR: Tomehuk, P. ih 
Shen iaseaie dete na 
TITLE: ffect of an elestric field on the electro are 
electrical conductivity, ond thermionic en gee 


conductors 
PERIODICAL: Hizika tverdogo tela, v. 3, no. 4, 1951, 1019--1045¢ 


TEXT: The author, together sith I. M. Dykman (FT? IT, 2228, 1960), ine 

already investigated the effect of an electric fiehio en the distriviusics 
and temperature of an electron gis inn cemdogntductor, tact : 
the Coulomb interactieon among the glesize ons It found that rou / 
sufficiently high electron concentrationa, the distribution réfialne XK 
Maxwellian even in relatively atrong fields if the temperature is 

different from the lattiae temnerature. In tne temnerature ran 

conatdered (above the Debye temperature), the ceardactivdty af 
gas ig determined chiefly Ly the thermel vibrations ot the lav: 

electron interaction ag well a9 the scattering by tonized input 
found to be unimportant for the velocity distribution in this 
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so with a semiconductor., This ic because the electron concen 
real semiconductor is 10° to 103 times 

temperature is lower. For a plasma, 1: 

the Paap can he neglected; ror ¢ 

1f/in(h/do } ean no more be trented 4 : : 

the effect of pone iextne pinsma oseill fi 

(Le. when terms of the order of 1/in(h/ ) 
pution function and the conductivity o s i 

To simplify the pronienm, the electron seat tering by lattice vior 
neglected but that by impurities 73 con nsidered. otblem ic 
to that of a comoletely ionized pluema for shien the electron ¢ 
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. ’ 
function £(¥) is sought. f(¥) ig the solution of the kinetic equation: 


t= (1), G),+ Ge Gi)y=2- 0) 


@ which takes into account the effect of the field (Filz), the interelectronic 
‘interaction (e), the ionized impurities (3), and the plasma oscillations 

_ (w). Its solution is to be sought in the form 

ye F(v) = fa(v) +-c03 9, (0) =f,(0) {1-+4.D(0)), | 


A) =D) fe). | es 


9. 
, cos§=—, 
. ‘2 a 


oe One obtains een o : 
me Cae > a f ( Lie) dn6e)_ ev) ie) aa = 
ot ra rr fal OP, MA dv, m Ov, Oo Oo, 
bid 


ri 


weas0 em 5: 


ahere Bos er )3 Wo - don maga, ms electron mass, ¥(v) - ion dis*ri- 
- bution function; Vis ¥ and ae . ion and electron velocities before and 
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after Beri Letoie, respectively; Fa - their relative velocity, & - polar 
angle in the plane perpendicular to @. The first part in (3) takes account 


of the long-range interactions (small collision a ae and the second 
part of the short-range interactions ae angles). To obtain (2£/2*)e 
it is sufficient to substitute Y, M, and in (3) by f, m, and Toa 


respectively. The term (2f/0+)p has the ee form. The last term of (1) 


is given by. 3 
(2), =] 7ire+ Ao 1) —F UB) Ne] (Gp — Spey th) + 
+L f(p— fq) Na— Sf (p) (Na 1) 8 (69 — &)-nq— fis) } dq. (4) 
ae Esko Qi Qio - energy of a quantum of plasma oscillation, 6 - average 
puny eta For Ge Bho is a hanl for example, at 100°K and 
nee, 1016 m7. p ig the electron momentum, rf the wave veotor of the plasma 


“WAVE } Ws oA = ene /muq” for collisions of electrons with electronic plasma 
oscillations. For collisions with ionic plasma oscillations 


w= Y= aut (Mer) where W and 9. indicate the electronic and the ionic 
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‘plasma frequenci ; (2h f(e) 11 

p : q es, respectively. One obtains (2), =A = —(E+2) f.(0); 


. max . 
ASO the 3 
Fs a Wa (2N,, + 1)dq. Next, the asymmetric part of the distribu- 


~ Qmin 
sion Pungtton is studied. With ; . 
ut—1 b 5 mM m 
esx aT? oe, pe ym. (15), 
| . [cena id= =(,) in. (16) 
and after introducing the ie diseasionides coordinates y 
E=oVas, o==vVa,, ae 
8 ()=2(2)"40), t=, . (7 
i <e He n(x =arhD) D(x), Simei ® 
Card 5/13 | 
i ey TA an = Se Lit ESehati sane ees 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756210018-0" 


"APPROVED FOR RELEASE: 04/03/2001 eh RD ee. seach ol ince hc 0 


PRE gk ee ada eat 


22036 


8/181 1,005 2008 /002/028 r 


Bffeot of an... B102/B 


the equation for the asymmetric part f1 (x) of the distribution function is 
‘obtained in the form 


eta (x)+-(2x—2)s, (+4 & (x) axl ; 
sett Queen Ped atderatf te) de) + 


a (fuesens & (x) xtde — 2x3 j 0) ix) 


N(a)= =| Qe tad rte (18). 
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- Qe iF (14 an2+ 5 3 dang-t(2))} = 
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s 1+ (nad yea) ; (20) 


Poe tO Teme eae 


Ind (1—s sa) x? >2, (21) 


ame aoe =| 
(=) - 0, <2, 


cam By 
Saas — eo “6 ‘ ; 
(zz) Pa apa JP oO a 


4 (Z— xt)-+(*) gee 


C=— Sarna) Gites are > (24) 
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Gl)= j ane xdx, " (25) 
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. finally lead to s . 
ae $8) 9(e)-r2e | {e@e" —($-+-$) | 2a + : 
8 1 

jh xs (t) _ 
+flrme—(F-+9)} a] + cate en +f oeyt@erare : 

ie j G2 erat —h J G(X) GQ eta = 7 

ep as bs . : es 


avn, . 
| — (ia G(x) — | ettde . (26) 
: and the ‘solution reads . 7, a 


"gedaan =x (Crd ae dost or ee bem (27) 


i mie- moments are calculated in the next section. With the conditional 
: equations 
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Se ( x) = 4 xThe" = ( x"h+e—*), : (32) 


‘ : onoead tt hk 
a i f j c7*e, [e,c, -+ ecm 
| Cm cpa en awd i. 


ts 


4 —da. ‘ . st near be 
= ect = otro e pbdbdidedey (33) 


oe tara tearc gts Pestnane ge ae prasemgrays hath. e- nor “ite = 


oe one ‘obtains 
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Ths =! 
t= ASS 20 (2) + 2B 0m (3) + F 


tp = 8 m9 (2) + 10835. 9m (3) 


+ 621") (4) +- + 2m (5) +> 


(fon * Yann) end | 
we Qt (nal e-h gt Ody 
t) 


OM = [ (1 —cos' x) gbdb, 
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toa =0, yy = 420 (2), Tyg = 1420 (2) 4-420 @, re 
{n= ela (2) -t- 282% (3) -+- 420 (4), 
ie 89 om (2) +- 272° (3) +- 320 (4), 


75 90m (4) -+- 329 (5), + (34) 
+ 2817 00m (4) | 


2 gtr , 7 


(35). 
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‘The electrical ae 57 haa of the ue gas is found to be 


ee 2m 2kT 
enn (eet 
Ts hg unl) 


fee in eee and considering 


va ) Ye with y= Os [ts E, (x)x? dx. Substituting (27) 


Pq S18 (19,417 451.155 8 78.712 Mt $4,996 08 + 


1 | 16,8240-+ 1.830994), 
a= 12, 8986 + 11,0621-+- 15,547 08-+- 9.219 9+ 
+ 1.984¢-+0,10397%), (38) 
a, = — # (0.29990 +- 1.2046 -+- 1.7765 08-+-1,1500 3-4 me 
-+- 0.30318 M -+- 0.02587 5), 


4 = 4,2831 ~+- 21.488) -+- 43,330 43 -+- 44,007 3 + 
+ 16,794 i -- 6,3967 25 -+- 0.6627 2°, 
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one finde ga 1W.92-+ 98.54 X-+- 206.7 8+ 220,129 -+ 109.10 + 35.13 8 + 9,784 18 
Riese us a es TO sae CCEA) 
+ 200.4 15 -+ 62.7618 + 5.9771? 


If ionic oscillations are absent or negligibly small, the coefficients a; 
are. somewhat different and 


98.87 -+ 135.0 h-t- 246.938 227.7 18+ V3.1 A 28,65 18+ 2.882 18 (42) 
Vg 40.90 4 273.6 b OAL 2 700.3 09 - 475.5 AO + 184.8 MS + 
4+ 30.8418-4+3.290)7 ; | 


: In general, one obtains Yr =z 0.578 for <1. Af. ionic plasma oscillations ws 
xe bl Saban the approximate value ce ox LIS eg (ey and : : 


, ox, 162. m (32ers mn : 
; e \xm/ 9 if such oscillations are considered. The applicability 


of L. D. Landau's method is also discussed. The symbols used here have 
been adapted to the international symbols.(see L. Spitzer, R. Horn, Phys. 
Rev. 89,977, 1953; R. Stratton, Proc. Roy. Soc. 242, 355, 1957; Cohen, 
Spitzer, Roytly, Phys. Rev. 80, 230, 1960; P. Pines, Physica, decl. 26, 
103, 1960. There are 9 references: 4 Soviet-bloc and 5 non-Soviet-bloc. 
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1, Institut fisiki AN USSR, Kiyev. 
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(Blectric fialds) 
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AUTHORS: Dykman, I. M., Tomchuk, P. M. ‘ \ 


TITLE: The Effect of the Electric Field Upon Electron Temperature, 
Electrical Conductivity ayand the Thermfonic Gaissione? 
Semiconductors. 1. Atomic Semiconductors. Development of the 
Method ——~o)r 


PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 9, pp- 2298-2239 


TEXT: An investigation is carried out of an atomic, unbounded, 
homogeneous semiconductor with constant electron congentration n in the 
conductance band, with quadratic dispersion law &= p“/m (¢ = energy, 

p = pulse, m = mass of the electron). A field F is applied to the semi- 


conductor in the direction of the z-axis. The distribution function 
(e(B)ap oan " in the steady state is obtained from the kinetic equation: 
of /9t = (f/9t zt (32/at + @f/9t), + (4£/9t > = 0 (2), which expresses 
the change in f (2) under the action of the field F, the lattice vibration 
the electron interactions e, and the scattering P by impurity ions. 
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The Effect of the Blectric Field Upon Electron 5/181 /60/002 /009 /028/036 
Temperature, Electrical Conductivity, and the BO04/B056 

Thermionic Emission of Semiconductors. I. Atomic 

Semiconductors. Development of the Method 


Equation (2) is solved by expansion in Legendre polynomials: £() 

= f,(P) + cos VE,(p); (cos = p,/P) (3). For the individual terms of (2), 
the expressions (4), (5), (7), (12) are written down, substituted into (2), 
and thereby the system of equations: (87 Bu/p”)L [£,(p)»£,(p)] 

+ { (s2/1Kt,)(84/p*) [s, + (mer,/p) (at /ap)} +(1/3)egFf, = 0 (16) and 

STEM [2,(p),.£,(e)J - 2Ban(f,/p°) -(g!/iep ).f, + egF(9£,/9p) = 0 (17) 

is obtained. B,L,M are defined by equations (8) and (11). By substituting 
the deriables x apie, f of) = (1/0)£,(p), F (x) = (1/D)£,(p) (19) a8 well 
as A = (2mkr)"", Da” fr)? 2 (20), the equation (1/x?)t [ o(2){o(2) 
+B, (et/x?). (f(x) + (1/2x)(2,/2) (af /ax) | + B, (x) = 0 (21) is obtained. 
Neglect of the terms with @,, Bo in (21) leads to the Maxwell function 
F(x) = axp(#x") (23). The parameter T expresses the electron temperature. 
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Semiconductors. Development of the Method 


Substitution of (23) in (17) and introduction of the coordinates (19) 
lead to equation (25), integration to equation (27), and, at x», 
to equation (29), after which finally § , (*) = Cx exp(-x°) + 
x 
x exp(-x"). [y(x)/x] exp(x-)ax (31) is found. As a final result, the 
° 


following is give r the electron temperature: t= (2/2) (1 ze 
+ V1 + (32/32) (e F1)?/ms°k? (43); and for the conduction current: 
.. 9 ° 
js (5n/16)e°F1 V2n/mkT (44). The authors enumerate the conditions under 


which, according to their opinion, their method may be uged also to deter- 
mine the distribution function of electrons in a plasma. hey mention 

B. I. Davydov and I. M. Shmushkevich (Ref. 1), S. I. Levitin (Ref. 4), 

¥. L. Ginzburg and V. P. Shabanskiy (Ref. 5), and L. D. Landau (Ref. 12). 
There are 15 references: 7 Soviet, 4 US, 3 British, 2 Japanese, and 1 
German, 
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“ ORG: none 


TITLE:. Emission of hot electrong?from a polar semiconductor having a nonparabolic 
dispersion law Meport Twelfth All-Union Conference on thd Physical Fundamentals of 
Cathode Electronics held at Leningrad, 22 - 26 Oct. 19657 


SOURCE: AN SSSR, Izvestiya, Seriya fizicheskaya, v. 30, no. 12, 1966, 1927-1929 


TOPIC TAGS: thermionic emission, electron emission, electric field, semiconducting 
material, indium compound, antimonide, mathematic physics 


ABSTRACT: The authors discuss thermo-electron emission from a polar semiconductor in 
which the carriers have been heated by an applied electric field. An approximate 
expression for the electron erférgy distribution in such a semiconductor is written 
but not derived. This expresbion is valid for an arbitrary dispersion law relating 
the electron energy E and momentum p, and in addition to its dependence on the dis~ 
persion law it depends on the lattice temperature, the optical phonon temperature, 
and the ratio F/Fo of tho electric field strength F to a certain field strongth Fo 
that was introduced by H,Frolich and B,V,Paranjape (Proc, Phys,Soc, B69, 21 (1956)) 
and has a value of some 300.or 400 V/cm for Insb, This distribution function was 
employed to calculate the thermo-electron emission current for the case whe@a the dis< 
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ACC NR: 


persion law is p*/2m = E(E + E/G), where mis the effective mass of the electron at { 
the bottom of the band and G is the energy width of the forbidden gap. This dispersion 
law is believed to be valid for InSb.. It is found that when the work function is 
greater than thee forbidden gap width, the nonparabolicity of the dispersion law 
results in an appreciable increase of the Richardson current, The application of an 
electric field greatly increases the thermo-electron emission current over the 
Richardson value. This is illustrated by a curve showing the thermo-electron 
emission current as a function of the applied electric field, the curve being calcu- 
lated with parameter values appropriate to InSb with a reduced work function of 1,1 
eV. An electric Zield of strength Fo increases the emission by several orders of mag 
nitude over the no field (Richardson) value, and with fields that might be achieved 
by pulsing, the emission could be enhanced by as muck as 10 orders of magnitude. 

Orig. art. has: 5S formulas and 1 figures : 
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(Separators (Machines) ) 
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: TITLE: Function of electron electron dictribution and nebiiity in polar semiconductors with a 


| Nonparabolic dispersion law = 


TOPIC TAGS: electron distribution, electron mobility, electron temperature 


| 

| 

' SOURCE: Fizika tverdogo tela, v. 8, no. 5, 1966, 1343-1350 | 
{ 


| ABSTRACT: A donor-type polar semiconductor for which a nonparabolic dispersion law 
holds is investigated. The interaction is considered between the conducting electrons. 
and the polar lattice vibrations, whose energy quanta are constant Amy==k6 . ‘It 
is assumed that the lattice temperature 79 » 0; it is shown that the "electron es- 

! cape" effect is removed if the effective mass of the oe grows with energy c. 

: For fast electrons, € and the impulse p are related the: pproximation e=Ap , where 

: Vv «4/3, With a dispersion law such as is valid for“lInSb} The electron temperature 
increases monotonically with the function field. The i instability of the solution for | 
fields F > P* is removed, and thereby breakdown cannot occur. Conductivity and mobi-~ | 

| lity differ from those when dispersion follows a parabolic law. Mobility falls as the 


| Card 1/2 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756210018-0" 


"APPROVED FOR RELEASE: 04/03/2001 Ele RES CoS tenner oer t0l 


IRIE SAA TER SAE oN Eten aa aes SENSE ros Ts ea 


—— se nei eae or Se ESR SSE RSE S24 SRE aS = 
TACG NR ABEOLSHIG Wie ee 


om 

t 

field intensifies because the mean electron mass increases with their temperature. 

; Curves are plotted for the dependence of the electron temperature in InSb and the re- 

, lative conductivity on the strength of the applied field. Orig. art. has: 2 figures,’ 
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ABSTRACT: Classical systems of 


those cases in which a wel 


relating to the case in W 


——71 If 


ee anneal 


\ 18/3060/64/135/000/0093/0128 


i systom of intorvals of the real axis 


SOURCE: Kharkov. Universitet. Ucheny*ye zapiski, v. 135, 
teta i Khar'kovakogo matematicheskogo obshchestva (Notes of the 


hematics and of the Kharkov Mathematical Society), Vv -29) — 


problem, linear system, orthogonal function, 


orthogonal polynomials are constructed 


functions, which in each interval of orthogonality 
ghted function vanishes only at a finite number of points are 
considered indispensablein contemporary general theories. 
ay asymptotic formula of S. N. Bernstein was derive 
it! function, in general, does not vanish. Until recently there we 
hich a weighted function does not vanis 
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a | ACCESSION NR: AT4042330 : 7 : 


lying within the interval of orthogonality. The present paper is devoted to this problem. — 
For the construction and investigation of orthogonal polynomials on a syatem ‘oi intervals, 


one has to solve several theoretical and functional problems on two-sheeted Reimann 
! surfaces. The author first discusses the tranafinite diameter of the set E. Consider 
| the function = 


we FO 1 


- ' ‘ f(z) = ex M(ay : . : , oe i 
Ol yRG Ot, 2% oy 


\ oe 


+ where M(z) is @ polynomial of degree § with leading coefficient equal to one.’ Choose the’ 
remaining coefficients so that ¢ . \ 
ay ae aaa er cee ear 

be AL (2) ; : \ 

he Vig = ° (k = |, 2, ose p)- fr) 

' 8, : ’ (2) ' 


/ 7 
These conditions introduce 8 systom of § non-homogenoous, linear, algebraic equations. : 
One can immediately show that the determinato of this systom is different from zoro, =} 
In addition, one can prove that the homogeneous syatem ‘. 
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which enterg as an exponent in h(z), is an Abelian integral of tho third order and has, on 
the Reimann surface “S, two special logarithmic features, namely, at the point z =, 


Where u(z) ig represented as In z, and at the point z =9°! where 
~Inz.. The integral W(z) is fixed 50 that its coefficients of Periodici 
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In addition to the function n(z) the author subsequently considera the ; 
defined in the following way: . : : 


VEO VES 4. 14 (9) 
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TITLE: On the theory of orthogonal polynomials over several inter- 
vals 


PERIODICAL: Akademiya nauk SSSR. Doklady, v. 136, N004,1961, 743=746 


TEXT: The paper is a continuation of a paper of N.I. Akhiyezer (Ref.1: 
DAN, 134, no.1(1960)) and deala with the investigation of polynomials 
which are orthogonal on the interval system E 


[ete]. [ayers | a avncg [85> 1]. 


denote the z-plane which is out open along EB ‘ a second sample 
’ the Riemannian surface formed by and ', 0 ~ = point of i 
Of » O' the subjacent point of Yr, S(z) = (z - 4 )(z - Ly )eve (z- Ke), 


¥R(z) = (2+ 1)(z -%,)(z- B,) se. (z - 1). Let T(xst), U(xst) be 
polynomials of n-th degree with coefficients 1 for the highest terms which 
Cara 1/p 
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which are orthogonal relative to the weights —S(x)_ ns YR(x) 1 
“R(x) t(x)  S(x) (x) 


EB). 
ss ie 1) the function p(z,)R(z) = T (2sP) - {Ris) Ui (zs;P) was con- 


n+ 
sidered, where P(z) is a polynomial of even degree p<n which is positive 
on E. It was shown that all poles and all zeros except 9 distinguished 
ones are known in advance. Now it is assumed that P(z) is positive on 
[- 1, + 1]_. Then the distinguished zeros of p(z,VWR(z)) lie in the | 
intervals [%~). 8] each. Let Yas Yoseess ry be the zeros on F andj 


rae Prtareort's the zeros on o'. Let Bar Bnreee a, be points of 


in which P(2) vanishes. 
Let denote 


eae PMs adie 1R(z)+¥R(0) 2)| dz 
h(s) =e of f Fees} h(s3¢) SL zoo tH, (2) Prev We 
where c - = finite point of f and K(s), M (2) - - polynomials of @ -th 
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On the theory of orthogonal ... C111/03335 
degree with coefficients 1 for 2S + The coefficients of M(z), M of?) are 


determined from the demand that the functions h(z), h(z3c) fieva on f 
‘@ unique modulus. For a positive oe y (x) (xEE) let denote ; 


[vs]. = of £ } al any (x)ax} 


where |  -R(x) is positive in (Bos 1). Then it holds the representation 


s 
A 3 i 
(241 R(2)) mar mare) [TT meas] T T sen, UT aces yd i 
(1) 


where A = - axmdy | p Et Fe |r APstars he ) er tal Tit is is the 


220 h(z) 
ieeadinisd oes of E, and where a finite constant L>1 exists such 
that... $< es (fy920s Ye )<L. From (1) it follows that for every x€E 


and n>p 8 
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| Vacx) : T (xsP)| <¢ /P(x) Yn [P] 


n 4 
where Pies depends on E and x [Pl = 200 Yl sy] 7 (r rYoveces Vg Jig 
‘ where i< j <L. 


Theorem 1 : If the positive function t(x) (x€E) is continuously 
differentiable and if the modulus of continuity (8) of ita first 


derivative satisfies the condition 


lim © (3) Inn =0 
no 


then for all sufficiently large n and every xEE it holds 


(1 Ys(z) rst) < ot Ve) ETyyt@y] (4) 


where C is a constant depending only on EB. 
Theorem 2 3 Assume that the positive function t(x) (x€E) possesses a 
continuous second derivative, the modulus of continuity of which satisfies 
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the condition lim w, (3) In n= 0. Let P(x) be a positive polynomial 


n-00 
on [= 1, + 1] of hia degree, where 
{ in t(x) x ax in P(x) xt ax (i = Oy1,2,c005 $ - 1)- 

f -R(x) ¥-R(x) 

In this case for n-»00 it holds uniformly onE the asymptotic relation 

T nix t) / 

Kes) peta ) Je Ce] 

ow T (x;P)cos w(x) - La) 5, U_ ,(x;P) sin ce f 

V P(x) in aaienl" = - ? 
— wept] =u LP] Of [P(x)/t(x)] 
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and for n-+00 
a ~ fr Ps Bi 2 S dx 
yn’ {¢] WL] ee J t,o] ra Wy 


while w(x) is given by 


= t 
w (x) = ote V.P. § HR) ECE ae 
; zB Y-R(8) x-€ 


A.F. Timan is mentioned in the paper. There are 2 Soviet-bloc references 
. and 1 non-Soviet-bloc reference. The reference to English-language public- 
pa ation reads as follows: G. Szegé, Orthogonal polynomials, 1939. 
ASSOCIATION s Kharkovskiy gosudarstvennyy universitet imeni A.M.Gor'kogo 
(Khar'kov State University imeni A.M. Gor'kiy) 
PRESENTEDs January 21, 1961, by S.N. Bernshteyn, Academician 
SUBMITTED: January 19, 1961 
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o 1. Khar'kovskiy gosudarstvennyy universitet im. A.M.Gor'kogo, 
a Predstavleno akademikom S.N.Bernshteynom. 
(Polynomials) 
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AUTHOR: Tomeik, Jan, Engineer, Director 
_ 


TITLE: The first Czechoslovak nuclear power plant in 
Bohunice 


PERIODICAL: Technické prdca, no. 7, 1960, 555 - 558 


TEXT: The article describes the design of the first Czechoslovak 
nuclear power plant which will be constructed with Soviet assis- 
tance in Bohunice. The heterogeneous, heavy-water moderated, gas- 
cooled reactor will have a thermal output of 590 Mw and an elec- 
trical output of 150 Mw. The heat is conveyed by CO, with a 
pressure of 66 kg/cm“, entering the reactor with a t€mperature of 
1050C and leaving the reactor with a temperature of 425°C, The 
basic thermal parameter of the entire power plant is the surface 
temperature of the fuel elements which, for the Mg—Be cladding 
used, must not exceed 500°C. The active section of the reactor is 
400 em high and 416 cm in diameter. The fuel assemblies are in- 
Serted into the technological channels, additional 40 channels 
serve the regulation and control. One reactor load consists of 
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cooled with ventilated cooling towers. The total thermal effic- 
iency of the cycle is 25.5%. The control and safeguarding system 
of the reactor automatically controls the output and stops the 
reactor operation in case of emergency. The control of the power 
plant itself will probably also be fully automated. One of the 
principle problems is to secure reactor cooling (forced CO, cir- 
culation) in the case of turbogenerator break-down. The blowers 
for circulation of primary coolant will then be driven from the 
220 kv system by reversed power flow. Even if the stability of 
the 220 and 110 kv grid fails, the blower drive will be switched 
to one of the running-out turbogenerators which secures cooling 
for approximately 30 seconds. During this time, it is expected 
that a generator of a nearby hydroelectric power plant can be 

Q switched-in as a Standby source. The first Czechoslovak nuclear 

7 power plant was designed for natural uranium and D50 moderation 

for economical reasons. The high pressure for the primary coolant 

was chosen to save heavy water. With its technological charac- 

teristics, the Czechoslovak reactor ranges between a graphite- 
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25 tons of natural uranium ( assumed specific output 23.2 kw/kg), 
the expected fuel burn-up is 3,000 Mwd/t. The moderator charge 
consists of 48 tons of externally cooled heavy water which has 

a maximum temperature of 90°C. The fuel assembly is 4 m long and 
consists of a Mg-alloy tube in which the uranium rods are arranged 
in concentric circles. Each uranium rod is 4 mm in diameter, clad 
with a 0.45 mm thick Mg-Be layer. The primary coolant circuit with 
forced CO. circulation (6 blowers) includes 12 branch lines, coming 
from the chambers for hot and cold gas, and leading to the steam 
generators. The thermal energy is transferred from the primary 

to the secondary coolant circuit by heat exchangers consisting of 

a large tube (133 mm in diameter) surrounding 19 small tubes with 
the working fluid ( steam and water). The primary circuit has a 
pressure drop of 12 atm, a temperature span of 95 - 425°C, and 

the temperature difference between the CQ5 and the steam in the 
generators is 15 - 20°C. the steam generators produce medium- 
pressure (409°C, 29 atm) and low-pressure (180°C, 2 atm) steam, 
driving three 50 Mw turbogenerators. The turbine condensers, 
which operate with an undernressure of 0.054 atm, are circulation 
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moderated, gas-cooled and a water-moderated and-cooled reactor; 

the reactor vessel resembles that of a pressurized-water cooled 

and moderated reactor. Due to the short life of the natural- 
uranium elements (1/3 year), the fuel assemblies will be exchanged 
during operation. However, this complicates the entire installatim, 
and it is estimated that 60% of the total capital expenditures 

will be used for the primary coolant circuit(including the steam 
generators, pipings, D0, etc.). There is 1 table. 


ASSOCIATION: Jadrovi elektrdren, Bohunice ( Nuclear Power Plant, 
Bohunice ). 
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Koronek, Jan 
7(krehizhok, V.);_Tomoik Jan (Fomenik, Ya. 


TITLE: Development and construction problems of the first Czechoslovak nuclear 
\ 


reactor power plant Iq 
ieee BE IH 10 
SOURCE: Jaderna energie, no. 9, 1964, 312-322 
TOPIC TAGS: nuclear power plant, reactor, pressure vessel, power output, fucl 
element 


ABSTRACT: This article report ; 

necossary in connection with the testing of the reliability of all the important 

units of the first Czechoslovak nuclear e 

put, and the present stago of the developzent and production of the technological 
the power plant. The plant uses gas cool- 


installations and of the construction of 
tor with natural metallic urani 


The relatively large output design of the Cxechoslo- 


Cord” WE 


APPR 
OVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756210018-0" 


CIA-RDP86-00513R001756210018-0 


USAGES GR OTIER RR Eeoume woes eG 


' 


L 18836-65 
ACCESSION NR: APLOLL865 6) 


it has been necessary to design, construct, 


avak plant has delayed construction as 
with a view to much greater 


and test many parts of the technological 4nstallation 
‘perfection than would have been the case were the plan 
tine will be required than originally planned to put the 

whole plant into operation, since wer was designed with 4 
view to greater economy of operation, 
tion than units whose main purposo is the testing 
operation. Great attention has been given to the dosign and 

fuol-elerent changing mechanisms; 4ta individual units 48 voll as the whole proto- 
typo mechanisa have been functionally tested. Tho mechanisms of 


zods and safety rods have been subjected to all-round, exhaustive testing on & 
special ot eale at full operating temp- . 


and with modols of the mechanisms of a lil 6 

erature and C02 coolant pressure. Many teste were nade on models of the reactor 
shielding. Inasmuch 48 the technological installations of the plant are in @ 
developaental stage, the discussion is linited to future prospects from the point 
of view of technical performance figures, 


of which the most important is the maxi- 
mun unit power that can be generated. Given the fuel elexent concept described 
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hore, it is not necessary to reckon-with eithor a sharply increased active zone 
height or with increased thormal power drawn from the unit volume of active zone, 
» which is alroady fairly high in the first electric powor plant (10 M/m3). It 
may be expected, therefore, that the 200-lw power stage will have a prossure 

. ghanbor of 6.4 m averarn diamoter, and the L400-Mw stage a pressure chamber of 8.8 
| m diameter. The height of tho pressure chamber would not at the sane time bo sub- 
stantially changed. Tho pressuro chamber of the reactor of tho first electric 
powor plant cannot be transported fully assembled. It was designed, therefore, 

go that it could bo assembled at the plant construction sito. The engineering 
and operation reliability of tho stoam gonorator were tested on a full-scalo model 
of one section. Adjustable blado flow control in exhaust and sealing (packing) 
syotens was tasted on 4 1:1 sealo blower model. The effect of thermal shock on 
the piping in the case of omorgoncy reactor shutdown, and the possibility of using 
turbine units from classical electric power plants undor the operating eonditions 
prevailing in the nuclear plant in view of the high moisture content of tho vapor, 
was investigated. Another nuclear electric power plant with a reactor of a 200-My 
unit power output is being designed and planned on the basis of the design and de- 
volopment experience discussed hore. Increased unit power output of this type of 
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. reactor will obviously depend on changes in the concept of the core of the reactor 
itself, in particular of tha fuel elanent. This problem is now under atudy. 


* Orig. art. has: 19 figures. - 
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nace Installation of the Vajskova smelter led to ap. ts with: bg 

” flash-roasting furnaces and @uidized-bed roagting. eaims: 2 

‘of the ire tion were better control of the volatilization: 

: ‘process, low and S content of the roast residues, avoidance ‘’ ; oe ; 

‘of slag accretions in the furnace, decrease of operating and 4y 

:Muintenance costs, and increase of the yield and fiarancs effi-: 

‘clency, The objects have been realized in a fash: 

‘furance, the characteristle of which is operation without a. 

‘solid phase in the reaction room with fountain-like move- 

iment of the roast gases. The roasting furnace with fluidized’ 

,_ bed ga ve unsatisfactory results because it did not allow the, 


j \- formation ofa fluidized , and the softening temp. of . ; : 7 
1, the material was so low that its sintering and caking on the . ee 
U ped was unavoidable. H. Neobert—7 
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T. ANGELOVSKI and D. TOMCOVA, Faculty of Agriculture and Forestry, and 
Veterinary Institute (Poljoprivredno-sumarski fakultet i Veterinarski 
institut) Skopje. 


"Anaplasmosis in Cattle in the Peoples! Republic of Macedonia." 


Abstract [English summary modified]: Macedonia is only Yugoslav state 
in which bovine anaplasmosis is a problem - presumed imported with 
stock from abroad; now thought to be spread by ticks and other 
arthropods. Various antiseptics and antibiotics are used with mediocre 
effect; also insecticides. Nine Yugoslav, 5 Western and 5 Soviet 
references. 
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